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"TWMAIAriOW APPARATUS" 

This invention relates to inhalation apparatus 
for dispensing an Inhalable substance and in 
5 particular but not exclusively to apparatus for use 
in the delivery of therapeutic substances to the 
huaan lung. 

Medicinal inhalers ore well-known and have nade 
a significant contribution to eilnents such as 

10 asthaa. Of particular usefulness are handheld 

neter ed dose inhalers and dry powdar inhalers. Each 
produces an aerosol of fine particles containing 
aedlcaaent and which are carried into the respiratory 
systea as the user inhales. 

15 Several factors arc known to afreet the site at 

which deposition of such airborne particles are 
deposited in the respiratory systea. Recent research 
has revealed that the electrostatic charge on the 
particles plays a very iaportent part in determining 

20 the site of deposition and it has been shown that the 
level of electrostatic charge can be used to control 
specifically the site of deposition. 
A site aay thereby be selected to be higher or lower 
in the bronchial tree to seat requireaents of a 

23 particular therapeutic or diagnostic procedure. A 
level of charge can also serve to reduce the aaount 
of particles lost through exhalation and this is 
particularly iaportent where saall quantities of 
eedicaeant are to be delivered. 

10 it is an object of the present invention to 

provide an apparatus which provides for an lnhalabla 
substance to be dispensed In a Banner in which the 
electrostatic charge oa the dispensed particles can 
be controlled in order to target a specific 

25 deposition site in the respiratory tract of the user. 
According to the present invention there Is 
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disclosed apparatus for dispensing an inhalable 
substance coaprlaing a housing defining a passageway, 
the housing having a mouth p i. C e defining an 
inhalation port at one end of the passageway and 
5 through which a flow of air froa the passageway is 
inhalable in use, a dispensing means connected to the 
* housing and operable to dispense the substance into 

the pessageway at a dispensing location in the fora 
of Inhalable particles and charging aeens defining a 

10 charging region of the passageway located 

interaedl&te the inhalation port and the dispensing 
location the charging aeans ceaprising a first 
electrode having at least one pointed feature having 
a relatively high curvature and located in the 

15 passageway, o second electrode having co-operating 
features of relatively low curvature and located in 
the passageway and a charging circuit operable to 
apply a predetermined voltage between the electrodes 
such that s predetermined polarity is applied to the 

20 first electrode whereby the charging aeans is 
operable to i opart electrostatic charge of 
predetermined polarity to the particles passing 
through the charging region, and wherein the 
dispensing aeans cosprises a aetered dose dispenser 

25 operable to dispense h note red dose or the substance. 
The electrostatic charge characteristically 
iaparted to particles on being dispensed froa a given 
dispensing aeans can thereby be modified In a 
controlled manner by inserting further electrostatic 

30 charges to the particles as they pass through the 
charging region before being inhaled. 

A controlled level of electrostatic charge 
thereby Inhaled nay represent an increase in 
electrostatic charge as coapared with the inherent 

35 level of charge, or it aay involve a decrease in the 
charge, a neutralisation or a charge reversal. 



Such an arrangement of electrodes results in 
ion lead fi.id charging of particles passing through 
the charging region. Corona disharge in the vicinity 
of the high curvature pointed feature of the first 
electrode results in formation of ions of both 
polarities, those ions having the sane polarity as 
the first alectrode being confined by electrostatic 
attraction to the immediate vicinity of the first 
electrode end the ions of opposite polarity tending 
to migrate toward* the second electrode. The 
migrating ions are hence unipolar and the particles 
colliding with such ions will acquire electrostatic 
charge of the eaas polarity as those ions I.e. the 
predetermined polarity of the first electrode. 

The first electrode eay comprise a setaceous 
electrode having a multitude of points. 

Conveniently the first electrode nay coaprise e 
carbon fibre brush. 

Conveniently one or other of the electrodes la 
centrally located vlth respect to the passageway and 
the other of the electrodes being peripherally 
located vith respect to the passageway whereby a 
radiel migration of ions is established in use 
between the electrodes such that a region traversed 
by the nigra ting ions constitutes the charging region. 

The first electrode say be peripherally located 
and nay constitute a setaceous electrode. 

The charging circuit nay coaprise a voltage 
control circuit operable to control the voltage 
applied between the electrodes to a predetermined 
level associated vith a required nean level of charge 
to be Imparted in use to the particles. 

Typically the voltage will lie in the range 1 
to 10 kvolta and will be selected according to the 
electrode geometry and spacing. 

Conveniently the charging circuit comprises a 



timing circuit operable to apply the voltage between 
the electrodes for a predetermined time Interval in 
response to an actuating signal. 

The predetermined tine interval is selected to 
be greater than the tine taken for the inhalable 
substance to be dispensed froa the dispensing neons 
into the passageway and for subsequent inhalation to 
be completed. 

The housing, the charging senna end the 
mouthpiece nay if required together constitute an 
adaptor releasably connectible to the dispensing 



The apparatus nay include a breath sensor 
mounted in the passageway for sensing the inhalation 
of breath through the passageway end operative Ly 
connected to the charging circuit whereby the 
charging circuit is activated and the vol toga is 
applied to the electrodes in response to Inhalation 
being sensed. 

The period during which the charging circuit is 
energised nay thereby be kept to a minimum in order 
to conserve power, this being particularly ioportant 
where the apparatus is a hand held device including 
an integral power supply. 

The dispenser may compriae an electrically 
operated actuating means which is operatively 
connected to the breath sensor whereby in use the 
dispenser is actuated to dispense a dose of the 
substance in response to Inhalation being sensed. 

This is particularly important when 
adminstering a substance intended to be deposited 
deep within the lungs of a patient. Under these 
conditions it is important that the dispensed dose is 
discharged so aa to be inhaled at the beginning of 
the breath cycle, the typical time during which 
discharge proceeds being 0.1 to 0.) seconds for a 
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metered dose inhaler of the pressurised dispenser 
type. If the dose is released early during 
inspiration than the probability of the particles 
reaching the alveolar regions is increased whereas if 
the release Of the dose is during the latter part Of 
the cycle, the particles will tend to be deposited 
predominantly in the upper airways with nuch of the 
dose being lost during exhalation. The additional 
benefit of modifying the charge associated with the 
particles provides an additional means of targeting a 
particular region of the lung. For particles of a 
given size and type, the preferred net charge per 
particle can be determined by empirical or modelling 
techniques and the magnitude and polarity of voltage 
applied to the electrodes of the apparatus may 
thereby be adjusted accordingly. 

The use of the apparatus thereby enables the 
substance to be adainistered in a localised manner 
vith oininal loss froa exhalation. 

Conveniently the breath sensor comprises a 
membrane of piezoelectric eater lal supported relative 
to the housing by a support arranged such that the 
membrane flexes in response to a change of air 
presure in the passageway and thereby generates a 
signal representative of inhalation being sensed. 

Such neubrane sensors are known froa 
GB-A-22664 66. 

The apparatus may comprise e dispenser which is 
mechanically actuatable by displacement of an 
actuating member relative to the housing and aay 
coaprise a displacement sensor operatively connected 
to the charging circuit and responsive to 
displacement of the actuating member whereby the 
charging circuit is actuated and the voltage is 
applied to the electrodes in response to displacement 
being sensed. 



Synchronisation between the dispensing of the 
dose and the charging of the electrodes nay thereby 
be achieved in a straightforward manner. 

Conveniently where the dispenser comprises a 
5 pressurised dispensing container having a dispensing 
valve stem and a metering valve actuated by relative 
movement between the valve stem and the container, 
the container may constitute the actuating member and 
the displacement sensor may comprise a switch 
10 responsive to movement of the container relative to 
the housing. 

The charging circuit may comprise a timing 
circuit operable to apply the voltage between the 
electrodes for a predetermined time interval. 
IS This is particularly useful when used In 

conjunction with a breath sensor of the piezoelectric 
type where the sensor generates an electrical impulse 
in response to a change of pressure at the beginning 
of Inhalation rather than a sustained pulse 
20 throughout the duration of inhalation. 

The dispensing means may be operable to 
dispense particles in the form of liquid droplets or 
alternatively in the form of a powder. 

Preferably the apparatus eospriaes power supply 
25 means provided integrally with the bousing whereby 
the apparatus is self-contained and hand boldeble. 

Preferred embodiments of the present invention 
will now be described by way of example only and with 
reference to the accompanying drawings of which: - 
30 Plguro 1 Is a part-sectioned side elevation of 

a first embodiment of apparatus in accordance vith 
the present invention and having a pointed central 
electrode; 

Figure 2 Is a part -sectioned tide elevation of 
35 the second embodiment having a low curvature centre 1 
electrode and a setaceous outer electrode. 
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Figure J is art exploded perspective view of a 
third enbodlnent conprUino an adaptor releasebly 
conneetable to e dlepenaing neons- 

Figure 4 is a pert sectioned side elevation of 
5 a fourth eabodiaent which includes a breath eensor 
and an electrically opereted dispeneer. 

Figure 5 is a part sectioned side elevation of 
e fifth eabodiaent having • breath sensor and an 
alternative electrically operated dispenser, 
10 Figure 6 is a schesatic dlegraa shoving the 

operation of a aechanically ectueted dispenser with a 
displeceaent sensor. 

Figure 7 is a scheaatic diagrea showing the 
operation of an apparatus including an actuation 
1$ sensing switch end a tioer, and 

Figure B is a schenatic diagraa illustrating 
the operation of en apparatus having a breath sensor 
and e control circuit including a tiner. 

A first apperetus shown in Figure 1 comprises e 
20 housing 2 having a socket portion 3 defining a 

cylindrical socket 4 in which is slidably received a 
pressurised dispensing container 5. The pressurised 
dispensing container S has a tubular valve stea 6 
through which e netored dose of a liquid droplet 
25 aerosol is dispensed when the container is moved 

relative to the stea, the stea being fixedly received 
in an actuator 7 defining a noixle 8 through which 
the aarosol is directed. 

The housing 2 further coaprises a tubular 
30 aouthplece 9 defining e passageway 10 coxswniceting 
et one end with an inhalation port 11 and at its 
other end with elr inlet openings 12 edaitting oir to 
the passageway f ran the socket 4. 

A frusto-conicel baffle 13 is located within 
35 the passageway 10 such that a first end 14 or snail 
diameter is presented to the nozzle 8 end a second 




propelled towards the inhalation port 11 via the 
baffle 13 end through the passagewey 10 and are 
thereby constrained to pass through the charging 
region 26. 

S at the sane ties as actuating the pressurised 

dispensing container S the user inhales through the 
inhalation port 11 and the aerosol droplets are 
thereby administered to the respiratory tract of the 
user. 

10 The droplets eaerging froa the nozzle 8 will 

carry an inherent level of electrostatic charge which 
is characteristic of the particular dispenser and 
will typically depend upon the nature of the 
propellant fluid, the structure of the valve and the 

IS naterials with which the liquid cones into contact in 
being dispensed. The mean level of Inherent charge 
can be neasured by known techniques end coopered with 
the optima level of electrostatic charge required to 
target a particular site in the respiratory tract, 

20 this required level of charge being deterained by 
known aethods such as am theae tical node 1 ling end 
clinical trials. 

The required level of voltage supplied between 
the first and second electrodes 16 end 22 can be 

35 enplrically deterained by aeasuring the aeon level of 
electrostatic charge of. particles eaerging froa the 
Inhalation port and adjusting the voltage until the 
charge level Batches the required level to achieve 
satisfactory deposition at the selected site. 

30 A second epparatus will now be described with 

reference to Figure 2 using corresponding reference 
mmerala to these of Figure 1 where appropriate for 
corresponding elesents. 

The second apparatus 30 also includes a 

35 pressurised dispenser container 5 arranged to deliver 
an aerosol spray of liquid droplets froa a nozzle 8 
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end IS of larger diaaeter extends towards the 
inhalation port 11 such that aerosol particles 
propelled froa the nozzle 8 ere able to pass freely 
through the baffle 13 and eaerge froa the inhalation 
S port 11. 

A first electrode 16 is aounted in the baffle 
13 end includes a pointed feature 17 extending 
axial ly within the baffle in a direction towards the 
inhelatlon port 11. The pointed feeture 17 ie 

10 integrally forced with e transversely extending 

support era 18, the support era and pointed feature 
being foraed of aetal sheet and electrically 
connected by neans of a wire 19 to a first tertainal 
20 of a charging circuit 21. 

15 A second electrode 22 which is annular and of 

aaooth configuration is aounted in the baffle 13 et a 
location interned late the support am 18 and the 
inhalation port 11 such that the pointed feature 17 
extends centrally through and at right angles to the 

20 second electrode 32. 

The second electrode 22 Is connected by e 
second wire 23 to a second terminal 24 of the 
charging circuit 21. 

The charging circuit 21 together with a power 

25 supply battery (not shown) is housed within a further 
coapartaent 25 defined by the housing 3. 

In use the charging circuit 21 is energised and 
Bigrating ions between the first electrode 16 and the 
second electrode 22 define a charging region 

30 Indicated scheaatically by broken lines 26, the 
charging region being traversed by oi grating ions 
having the sane polarity as the first electrode. 

The pressurised dispensing container S is 
manually depressed relative to the actuator 7 thereby 

35 discharging a aetered dose of a liquid droplet 
aerosol froa the nozzle 8. The droplets are 
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when the container is depressed within e socket 4 of 
e housing 3. 

A passageway 10 coasunicates with the socket 4 
and with an inhalation port 11 arranged such that 
5 when a user inhales through the port 11 air is drawn 
through the passagoway 10 froa the socket 4. 

The passageway 30 is cylindrical and has an 
Internal cylindrical surface 31 to which is fixed en 
annular first electrode 16 foraed of e setaceous 
10 natarlal having a oultitude of electrically 
conductive natal lie points 32. 

Axielly disposed within the pessageway is a 
second electrode 22 foraed as a flat strip of natal 
plate foraed integrally with a diaaetrically 
15 extending support era 18. 

A forward end portion 33 of the second 
electrode 22 has a saoothly rounded tip 34 located 
centrally within the first electrode 16. 

The first and 'second electrodes 16 and 22 ere 
20 connected to a charging circuit 21 via respective 
wires 19 end 23. 

In use the charging circuit 21 is energised to 
epply a d.c. voltage between the first and second 
electrodes such that corona discharge In the air 
25 surrounding the points 32 results in aigration of 

ions having the sane polarity as the first electrode 
in e generally radial pattern towards the second 
electrode 22. 

The aigratlng ions define a charging region 
30 indicated generally by broken lines 26 through which 
aerosol liquid droplets eaerqing froa nozzle 8 are 
propelled in use prior to being inhaled fros the 
Inhalation port 11. 

A further alternative apparatus to Is shown in 
35 Figure 3 in which corresponding reference nuaerals to 
those of Figure 2 are used where appropriate for 
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corresponding elements. 

The apparatus 40 is shown in exploded view in 
which an adaptor 41 ie ready to be presented to e 
dispenser 47 such that a tubular oeaber 43 defining 
5 on outlet duct 44 of the dispenser 42 is receivable 
as a Hiding fit within e second tubular member 43 of 
the adaptor 41 so that whan assembled the tubular 
members 41 and 45 together define a passageway 10. 
The dispenser 4 2 is operable to dispense 
10 air-borne particles through the passageway 10 when 
actuated. 

The adaptor 41 contains first and second 
electrodes 16 and 21 corresponding to those described 
with reference to Figure 2 and are connected by wires 

IS 19 and 21 to a charging circuit 21 located within a 
circuit housing 46 formed integrally with the second 
tubular oenber 45. 

The charging circuit 21 contains its own power 
supply and is thereby self-contained. The adaptor 41 

20 can therefore be disconnected froa the dispenser 42 

and fitted with a replacement dispenser when required. 

The dispenser 42 is in this exaaple a. powder 
dispenser operable to dispense a metered dose of 
powdered aedlcaaent which is air-borne on inhaled 

23 air. A aouthplece 9 formed integrally with the 

second tubular member 45 defines an inhalation port 
11 through which air is inhaled in use, the inhaled 
air being drawn through the tubular oeaber 43 froa 
the dispenser 42 so that when actuated the dispenser 

30 delivers air-borne particles to the user. The first 
and second electrodes 16 and 22 are energised during 
inhalation so as to create a charging region 
corresponding to the charging region 16 shown in 
Figure 2 and by Beans of which a predetermined level 

35 of charge is inperted to the particles prior to 
inhalation. 



The dispenser 42 aay alternatively be a liquid 
aerosol dispenser such as the pressurised dispenser 
container S nf Figures 1 and 2. 

The setaceus tutorial constituting the 
5 electrode 16 of Figures 2 and 3 aay alternatively be 
forced by a carbon fibre brush. 

Further alternative apparatus will now be 
described with reference to Figures 4 to 8 using 
corresponding reference minerals to those of 
10 preceding Figures where appropriate for corresponding 
elements. 

In Figure 4 a fourth apparatus 50 is aiailar to 
the apparatus 1 of Figure 1 but includes an elongated 
Douth piecs 9 which, in addition to the electrodes 16 

15 and 32, accommodates a breath sensor 51. 

The breath sensor 51 consists of a 
piezoelectric membrane 52 which is held by a support 
aember 53 so as to normally lie in contact with a 
side wall of the south piece 9. The support aeaber 

20 53 Is generally tubular in shape and fits snuggly 
within the aouth piece 9. The support member S3 is 
provided with cut outs such aa the cut out 54 visible 
in Figure 4 through which respective unc leaped 
portions of the eeabrane 52 are exposed, each exposed 

25 portion of the membrane being surrounded by an 
annular clamped portion which is overlaid by the 
support aeaber end thereby clamped in contact with 
the side wall of the aouth place. 

The oeabrane 52 is a flla of PVDF 

30 (polyvinyl idene fluoride) aaterial upon which are 

forced sensor electrodes in a known aanner to provide 
an electrical up signal responsive to flexure of the 
fila. 

An output lead SS connects the aenbrane to an 
33 electrically operated valve 56 which is arranged to 
dispense a aetered dose of fluid froa e pressurised 
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dispensing container 3 in response to a signal being 
received froa the breath sensor 51. 

The breath sensor 51 is alao connected by 
output leads 57 to terminal* 58 of the charging 
5 circuit 21 which is configured so as to generate e 
voltage applied to the electrodes only in response to 
a signal received froa the breath sensor. The 
charging circuit 21 also includes a timer programmed 
to measure a predetermined tiae Interval during which 

10 the voltage Is aalntained before deactivating the 
circuit. In this way, the charging circuit 21 la 
energised only when required i.e. during inhalation 
as sensed by the breath sensor 51. 

The electrically operated valve 56 is similarly 

15 arranged to be actuated in response to inhalation 
being sensed by the breath sensor 51. The 
piezoelectric oembrane 52 will flex at the initiation 
of inhalation, at which tine there is a pronounced 
pressure change within the passageway, with the 

20 result that actuation of the valve 56 occurs at the 
initial stages of inhalation. This is particularly 
advantageous when it Is required for the dose to be 
delivered deep into the lungs of the patient who is 
inhaling. The valve 36 will typically be opened 

25 during a period which is very short compared with the 
length of tiae taken for a single breath to be taken, 
a typical tice being in the range 0.1 to 0.3 seconds 
during which tine the dose is progressively dispensed 
into the passageway. 

30 Figure S illustrates a fifth apparatus 60 which 

includes a first electrode 16 formed of setaceous 
aaterial 32 In a aanner siailar to that described 
with reference to Figrme 2. The apparatus 60 also 
includes a breath sensor 51 of the type described 

33 with reference to Figure 4 and sloilarly connected to 
the charging circuit 21. The sensor 51 is also 




connected to an electrically operated actuator 61 
arranged to longitudinally dleplace a pressurised 
dispensing container 5 relative to its associates 
valve stem 6 such that, on receipt of an actuating 
5 signal froa the sensor 51, the actuator 61 displaces 
the container 3 thereby actuating a metering valve 
62. The discharge of a aetered dose of fluid in the 
form of droplets or powder can thereby be tinted to 
coincide with the initiation of inhalation as sensed 

10 by the breath' sensor 31. 

The dose is dispersed within the passageway so 
as to be entrained In the inhaled air and passes 
through a charging region 26 where the charge carried 
by the airborne particles is modified in a 

15 predetermined aanner prior to inhalation. 

Figure 6 illustrates schematically a sixth 
apparatus 71 in which a pressurised dispensing 
container is manually actuated by relative movement 
between the container and a fixed actuator 7 defining 

20 a notxle B. there being provided a mechanical switch 
72 arranged to sense displaceaent of the container 5 
relative to the housing 6 to which the switch is 
counted. The switch 72 is connected to the charging 
circuit and arranged to actuate the circuit whenever 

25 the container 5 is displaced. In this way the 

application of voltage to the electrodes 16,22 is 
synchronised with the dispensing ection so that the 
charging region 26 is established simultaneously with 
the dispersal of the dose into the passageway. 

30 As illustrated schematically in Figure 7. this 

arrangement aay be modified by including a timer in 
the charging circuit 21. the timer being arranged to 
prolong the activation of the charging circuit for a 
predetermined tiae interval which is greater than the 

35 period required for inhalation of tfte dose. During 
storage and between actuations of the apparatus in 
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use. the charging circuit is thereby deactivated 
thereby prolonging the working life of battery ?J 
used to power the charging circuit. 

Figure o illustrates achematieally a further 
5 arrangement particularly suitable for use with breath 
sensors of the pvor type as described with reference 
to Figure 4 end 5 and where the sensor generates a 
voltage pulse by piezoelectric action. A control 
circuit 74 is connected to the breath sensor and 

10 arranged to detect any such voltage pulse. The 

control circuit is arranged to discriminate between 
pietcslectrically generated pulses of different 
polarity so as to respond only to inhalation end not 
to exhalation ef facts on the membrane. 

IS The control circuit nay be used simply to 

actuate the charging circuit or optionally, as 
dascribed above with reference to the embodiments of 
Figures 4 and S, oay be used to also actuate an 
electrically operable actuator 56 or 61 respectively. 

20 The control circuit will typically include a 

timer arranged to extend actuation of the charging 
circuit for a predetermined period. 



euu nS: 

1. Apparatus (1,30.40,50,60.71) for 
dispensing an inhalabls substancs comprising a 

5 housing (2) defining a passageway (10). the housing 
having a south piece (9) dafining an Inhalation port 
(11) at one end of the passageway and through which a 
' flow of air froa the passageway is inhalable in use. 
a dispensing means (S) connected to the housing and 

10 operable to dispense the subs ta nee into the 

passageway at a dispensing location (8) in the form 
of inhalable particles end charging aeans (21,16,22) 
defining a charging region (26) of the passageway 
located intermediate the inhalation port and the 

15 dispensing location the charging aeans comprising a 
first electrode (16) having at least one pointed 
feature (17,32) having a relatively high curvature 
and located in the passageway, a second electrode 
(22) having co-operating features of relatively low 

20 curvature and located in the passageway and a 
charging circuit (21) operable to apply a 
predetermined voltage between the electrodes such 
that a predetermined polarity is applied to the first 
electrode whereby the charging means is operable to 

25 Impart electrostatic charge or predetermined polarity 
to the particles passing through the charging region, 
end wherein the dispensing means comprises a metered 
dose dispenser (5) operable to dispense a metered 
dose of the substance. 

30 

2. Apparatus as claimed in claim 1 wherein 
the first electrode is a setaceous electrode having a 
multitude of points (32). 

35 3. Apparatus as claimed in claim 2 wherein 

the first electrode comprises e carbon fibre brush. 
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4. Apparatus as claimed in claim 1 wherein 
one or other of the electrodes is centrally located 
with respect to the passageway and the other of the 
electrodes is peripherally located with respect to 
5 the passageway whereby e radial migration of Ions is 
established in use between the electrodes such that a 
region traversed by the migrating ions constitutes 
the charging region. 

10 5. Apparatus as clained in claim 4 wherein 

the first electrode is peripherally located and 
constitutes a setaceous electrode. 

6. Apparatus as clained in any preceding 
15 claim wherein the charging circuit is operable to 

control the voltage applied between the electrodes to 
a predetermined level associated with a required mean 
level of charge to be Imparted In use to the 
particles. 

20 

7. Apparatus as claimed in claim 6 wherein 
the voltago Is in the range 1 to 10 k volts. 

8. Apparatus as claimed in any preceding 

25 claio comprising a breath sensor (51) mounted in the 
passageway for sensing the Inhalation of breath 
through the passageway and operative ly connected to 
the charging circuit whereby the charging circuit ia 
activated end the voltage is applied to tho 

30 electrodes In response to Inhalation being sensed. 

a. Apparatus as claimed In claim a wherein 
the dispenser comprises electrically operated 
actuating means (56.611 operative ly connected to the 
35 aensor whereby in use the dispenser Is actuated to 
dispense a dose of the substance In response to 




inhalation being sensed. 

10. Apparatus as claimed In any of claims a 
and 9 wherein the breath sensor comprises a membrane 

5 (52) of piezoelectric material supported relative to 
the housing by a support (53) arranged such that the 
membrane flexes in response to a change of air 
pressure in the passageway and thereby generate a 
signal representative of inhalation being sensed. 

10 

11. Apparatus as claimed in any of claims 1 to 
. 10 wherein the dispenser is mechanically actuatable 

by displacement of an actuating member (5) relative 
to the housing and comprising a displacement aensor 
15 (72) operatlvely connected to the charging circuit 
and responsive to displacement of the actuating 
member whereby the charging circuit is actuated and 
the voltage ia applied to electrodes in response to 
displecement being sensed. 

20 

12. Apparatus as claimed in claim 11 wherein 
the dispenser comprises a pressurised dispensing 
container (5) having a dispensing valve stem (6) and 
a metering valve (62) actuated by relative movement 

25 between the valve stes and the container, wherein the 
container constitutes the actuating member end the 
displecement sensor comprises a switch responsive to 
aovement of the container relative to the housing. 

30 13. Apparatus as clained in any of claims 8 to 

12 wherein the charging circuit comprises a timing 
circuit operable to epply the voltage between the 
electrodes for a predetermined time interval. 

35 14. Apparatus as claimed in any preceding 

claim wherein the housing, the charging means and the 



aouthslace together constitute an adaptor (41) 
reltasably conneetible to the dispenser. 

15. Apparatus as claimed In any preceding 

S claia vhtrein the dispenser la operable to dispense 
particles in the ton of liquid droplets. 

16. Apparatus aa claimed in any of claims l to 
9 vherain the dispenser is operable to dispense 

10 particlas In the fore of a powder. 

17. Apparatus as claimed in any preceding 
claio further comprising power supply seens (73) 
provided integrally with the housing vhereby the 

15 apparatus is self -contained and hand holdable. 



1/6 






6/6 



apt we n*f* 



VBfCTXCOf* | 



*< 











i — 



wmaunoNAL search matT 



PCT/GB 94/00*38 



MfW^N A61N15/00 



IPC 5 A61M B058 



pwin»Aiff 



GB.A.l 045 883 (K£SB) 17 April 1361 



ffl,A»2 266 466 (BESPAK PU) S I 
1993. 

cited Id tin tppltatloo 

sm ptgi 4. Um 19 - p*gt S. 11m IB; 

cU1*»; flgim* 

EP.A.0 448 204 (DESSfSTIXE) 25 Stptcofctr 
1»1 

m tbstrtct; flgom 

FI.A.2 605 249 (BAUHNtD) 22 April 1988 
sm pagt 5, pirtgrtph 2 



1.6-12. 
15 



1.6*U. 
15 



1.11 



ssar 



2 to, 1994 



INTERNATIONAL SEARCH RETORT 



PCT/GB 94/00138 



US.A.I 971 257 (BIRGE) 20 

M* 4bttrict; Hgiirts 

W.A.90 03254 (BATTFLLE KHORlAl 

INSTITUTE) $ April 1990 

$tt ptce 3. Hot 3 - ll» 8; cUta* 

US.A.4 223 961 (ITCH) 21 Octotar 1980 
im Abtiract; flgurts 1.10 



I. II. 15. 
17 



— 







| Pa/G8 94/00338 


Him* mi* 








G8-A-104S883 




NONE 






G8-A-22&6466 


03-11-93 


NONE 






EP-A-0448204 


25-09-91 


US-A- 


5020527 


04-06-91 


FR-A-2605249 


22-04-88 


NOKE 








20-11-90 


MOKE 








05-04-90 


US-A- 


5115971 


25-05-92 




AD-e- 


635902 


08-04-93 






AU-A- 


4302589 


18-04-90 






DE-O- 


68912133 


17-02-94 






DE-T- 


68912133 


28-04-94 






EP-A- 


043S921 


10-07-91 






JP-T- 


45CC926 


20-02-92 


US-A-4228961 


21-10-60 


MQXE 
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